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Purpose: The proper indication for laparoendoscopic single-site surgery (LESS) in urol-
ogy is still under debate, especially for malignant diseases. We compared the perioper-
ative outcomes between LESS and conventional laparoscopy (CL) for upper urinary 
tract malignancies.
Materials and Methods: We reviewed the records of 75 patients who underwent radical 
nephrectomy, nephroureterectomy with bladder cuff excision, or partial nephrectomy 
with the LESS or CL approach between December 2008 and December 2010. We com-
pared characteristics and perioperative outcomes between patients who underwent 
LESS or CL. All operations were performed by three surgeons using the transperitoneal 
approach.
Results: For all three surgery types, no differences in patient characteristics, estimated 
blood losses, transfusion rates, or durations of hospital stay were found between the 
two groups. No complications were found between the two groups in those who under-
went nephroureterectomy with bladder cuff excision; however, significantly more com-
plications were found in the LESS group than in the CL group in those who underwent 
radical nephrectomy or partial nephrectomy. Most of the complications with LESS radi-
cal nephrectomy occurred in the early introduction period of the technique.
Conclusions: No significant differences in perioperative outcomes were found between 
the LESS and CL groups in those who underwent radical nephrectomy or nephroureter-
ectomy with bladder cuff excision. Therefore, the use of LESS in these cases is expected 
to expand as surgeons gain more experience with this technique and as other technical 
advances in laparoscopic instruments occur. However, partial nephrectomy with LESS 
should be performed restrictively considering the current level of surgical skill. 
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INTRODUCTION
During the last 10 years, the transition from conventional 
laparoscopy (CL) to laparoendoscopic single-site surgery 
(LESS) as a step toward scar-free surgery may represent 
a paradigm shift in reconstructive and extirpative sur-
geries in many surgical fields. To overcome the several limi-
tations of CL (e.g., bleeding, hernias, internal organ dam-
age, and undesirable cosmetic effects) that can occur at 
working ports with CL approaches, LESS for minimally in-
vasive surgery has been the focus of numerous investi-
gations. Consequently, the use of LESS in urology has in-
creased substantially with the refinement of laparoscopic 
instruments [1-6].
However, although many studies have already demon-
strated the safety and feasibility of LESS for almost all 
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TABLE 1. Patient characteristics
Procedures Age (y) Sex (M:F)
Body mass index 
(kg/m2)
Abdominopelvic 
operation history
Site (Rt:Lt)
Radical Nx
    LESS (n=26)
    CL (n=14)
NUx with bladder cuff excision
    LESS (n=11)
    CL (n=3)
Partial Nx
    LESS (n=5)
    CL (n=16)
54.5 (38–77)
53.0 (33–81)
66.0 (54–86)
75.0 (65–78)
42.0 (8.5–78)
53.5 (15–75)
12:14
9:5
7:4
1:2
1:4
9:7
23.5 (18.7–31.2)
24.8 (17.9–31.3)
23.6 (16.8–28.5)
24.2 (19.9–26.5)
20.7 (13.8–27.7)
22.7 (18.9–29.7)
12
  5
  1
  0
  1
  2
11:15
5:9
6:5
1:2
2:3
8:8
Values are presented as median (range).
Rt, right; Lt, left; Nx, nephrectomy; LESS, laparoendoscopic single-site surgery; CL, conventional laparoscopy; NUx, nephroure-
terectomy.
types of urological surgeries [1,6-11], and some com-
parative studies have suggested that LESS is comparable 
with CL, the clinical advantage of LESS over CL in urology 
is still under debate, especially for malignant diseases 
[12,13]. Thus, the current study was designed to compare 
the perioperative outcomes between LESS and CL for up-
per urinary tract malignancies.
MATERIALS AND METHODS
1. Patient selection
Since we started performing LESS in December 2008 
(simple nephrectomy), we have enrolled 75 consecutive pa-
tients who underwent radical nephrectomy, nephroureter-
ectomy with bladder cuff resection, or partial nephrectomy 
for upper urinary tract malignancies with the LESS or CL 
approach between December 2008 and December 2010. All 
surgeries were performed by three laparoscopic surgeons 
with sufficient prior experience with CL. For patients who 
did not have general contraindications for CL, the surgical 
approach was chosen by the patient after a thorough dis-
cussion of the merits and drawbacks of both LESS and CL. 
Preoperatively, all patients granted informed consent, and 
our institution’s institutional review board approved this 
study. The types of surgeries performed and character-
istics of the patients are summarized in Table 1.
2. Surgical technique
1) LESS technique
All LESS cases were performed transperitoneally by using 
homemade port placement through the umbilicus. A de-
tailed description of homemade port placement and laparo-
scopic instrumentation was described previously [7,14,15]. 
For the nephroureterectomy cases, the ureter was dis-
sected to the level of the bladder after the nephrectomy was 
completed. The bladder cuff was dissected circumferen-
tially around the ureteric orifice, and then we performed 
laparoscopic stapling of the distal ureter and bladder cuff 
using a pure extravesical approach without an additional 
incision. An additional trocar was selectively used for prop-
er exposure or traction. The umbilical incision was ex-
tended until the specimen in the laparoscopic retrieval bag 
could be extracted intact without resistance. After hemo-
stasis was confirmed, we selectively placed the drainage 
tube through the umbilical incision site.
2) CL technique
All CL cases were performed transperitoneally by using a 
12-mm trocar at the umbilicus for the laparoscope. 
Depending on the type of surgery and the surgeon’s prefer-
ence, an additional two, three, or occasionally four trocars 
(5-mm or 12-mm) were used. As with LESS, the specimen 
was extracted through the extended umbilicus and we se-
lectively placed the drainage tube.
3. Postoperative management and outcomes 
In both groups, routine postoperative care for standard lap-
aroscopic surgeries was provided. In all patients, the post-
operative visual analog scale (VAS) pain score was de-
termined by the nursing staff on a 10-point scale until the 
second postoperative day, and most patients received con-
tinuous intravenous patient-controlled analgesia with 
fentanyl 0.2 mcg/kg/h for 48 hours and intravenous trama-
dol (50 mg/A), which was administered as a bolus if the VAS 
pain score was 5 or greater. All patients were discharged 
at their own discretion after assessment of their general 
condition. 
The demographics, operation time (OPT), estimated 
blood loss (EBL), transfusion rate, length of hospital stay 
(LHS), incision length, VAS pain score, perioperative com-
plications, and final pathological results of all patients 
were recorded. The LESS and CL groups were compared 
by using Fisher’s exact test and the Mann-Whitney U test 
for categorical and continuous variables, respectively. We 
used repeated-measures analysis of variance to compare 
the serial changes in VAS score during the first two post-
operative days, only for the adult patients with intra-
venous patient-controlled analgesia. Statistical analysis 
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TABLE 2. Pathologic results of surgeries for upper urinary tract malignancies
Variable
Radical Nx NUx with bladder cuff excision Partial Nx
LESS
(n=26)
CL
(n=14)
LESS
(n=11)
CL
(n=3)
LESS
(n=5)
CL
(n=16)
Kidney
    RCC
        pT1
        pT2
        pT3
        Ewing sarcoma
        Benign tumor
Renal pelvis, ureter
    TCC
        pTis/a
        pT1
        pT2
        pT3
        pT4
    Metastatic cancer
16
  0
  6
  1
  2
  0
  0
  0
  0
  1
  0
4
5
1
0
3
0
0
0
0
0
0
0
0
0
0
0
4
3
2
2
0
0
0
0
0
0
0
1
0
0
1
0
1
3
0
0
0
2
0
0
0
0
0
0
10
0
0
0
6
0
0
0
0
0
0
Nx, nephrectomy; NUx, nephroureterectomy; LESS, laparoendoscopic single-site surgery; CL, conventional laparoscopy; RCC, renal 
cell carcinoma; TCC, transitional cell carcinoma.
was performed by using IBM SPSS ver. 18.0 (IBM Co., 
Armonk, NY, USA), and two-sided p-values ＜0.05 were 
considered statistically significant.
RESULTS
For all three types of surgery, there were no significant dif-
ferences in median age, sex, body mass index, abdomi-
nopelvic operation history, or site of operation between the 
two groups (radical nephrectomy: p=0.52, p=0.33, p=0.55, 
p=0.74 and p=0.75; nephroureterectomy with bladder cuff 
excision: p=0.35, p=0.54, p=0.94, p=1.00, and p=1.00; parti-
al nephrectomy: p=0.51, p=0.31, p=1.00, p=0.43, and 
p=1.00 respectively) (Table 1). 
The pathologic results of three surgeries are summar-
ized in Table 2. For radical nephrectomy, T stage was wide-
ly distributed from pT1 to pT3. The same result was found 
for nephroureterectomy with bladder cuff excision. 
However, partial nephrectomy was performed in patients 
whose pathologic result was pT1. Regardless of surgery 
type, only one case of a positive surgical margin was found 
in a patient who underwent partial nephrectomy by CL. In 
nephroureterectomy with bladder cuff excision cases, no 
positive bladder cuff excision margins were found in either 
the LESS or the CL group (Fig. 1).
In total, there were no grade IV, V Clavien-Dindo classi-
fications in any of the laparoscopic surgeries and no port-re-
lated morbidity in any CL cases [16]. Moreover, no in-
stances of emergency care or readmission after discharge 
occurred, regardless of surgery type.
In the radical nephrectomy cases, no significant differ-
ences in OPT, EBL, transfusion rate, LHS, or VAS pain 
score were found between the two groups (p=0.62, p=0.71, 
p=0.22, p=0.23, and p=0.08, respectively), but the compli-
cation rate was greater in the LESS group than in the CL 
group. These complications occurred in some (＜10) of the 
earlier cases, but were eliminated after the surgeons be-
came more experienced (Table 3).
In the nephroureterectomy with bladder cuff excision 
cases, no significant differences in OPT, EBL, LHS, or VAS 
pain score were found between the two groups (p=0.10, 
p=0.64, p=0.81, and p=0.25, respectively). Moreover, no 
transfusions were needed and no complications occurred 
in either group (Table 3).
In the partial nephrectomy cases, no significant differ-
ences in OPT, EBL, ischemic time, LHS, or VAS pain score 
were found between the two groups (p=0.27, p=0.13, 
p=0.581, p=0.93, and p=0.19, respectively), but the compli-
cation rate was greater in the LESS group than in the CL 
group. Furthermore, transfusions occurred in three cases 
in the CL group (Table 3).
DISCUSSION
For the past several years, LESS has been used in various 
types of urologic surgeries, and many studies of the safety 
and feasibility of LESS have been conducted. However, few 
comparative studies between LESS and other surgical mo-
dalities have been conducted, especially for the malignant 
diseases [2,6,14].
Several comparative studies of radical nephrectomy 
have shown no differences in mean OPT, LHS, complica-
tions rates, or the use of analgesics between CL and LESS 
patients [10,17,18]. Moreover, Park et al. [9] reported that 
radical nephrectomy with LESS is as safe and effective as 
radical nephrectomy and is associated with less post-
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TABLE 3. Perioperative outcomes of CL and LESS for upper urinary tract malignancies
Variable
Radical Nx NUx with bladder cuff excision Partial Nx
LESS (n=26) CL (n=14) LESS (n=11) CL (n=3) LESS (n=5) CL (n=16)
OPT (min)a
EBL (mL)a
Transfusionb
Ischemic timea
IL (cm)a
LHS (d)a
VAS pain scorec
The day of OP
POD 1st
POD 2nd
Complications
Vessel injury
Bowel injury
Diaphragm injury
Open conversion
Wound dehiscence
165 (96–282)
140 (0–1,050)
7
0
 4.0 (3–6)
    6 (4–17)
    5 (2–10)
 2.5 (2–7)
    3 (0–8)
2
0
3
1
1
150 (105–291)
  97 (0–1,000)
1
0
0
 5.5 (3–10)
    6 (0–10)
    3 (2–10)
    5 (1–7)
0
0
0
0
0
251 (230–336)
200 (0–550)
0
0
 4.0 (3.5–5.0)
    9 (5–14)
    7 (2–10)
    5 (2–9)
    3 (1–10)
0
0
0
0
0
197 (187–256)
150 (100–20)
0
0
0
    8 (7–12)
    3 (2–6)
    2 (1–5)
    3 (2–7)
0
0
0
0
0
303 (152–314)
200 (0–500)
0
  36 (15–70)
    3 (3–4)
    6 (5–14)
    3 (0–3)
    2 (0–8)
    3 (3–4)
0
1
0
2
0
240 (168–368)
310 (0–1,900)
3
  27 (21–37)
0
    6 (4–10)
    4 (2–10)
    3 (2–7)
    3 (2–8)
0
0
0
0
0
Values are presented as median (range).
CL, conventional laparoscopy; LESS, laparoendoscopic single-site surgery; Nx, nephrectomy; NUx, nephroureterectomy; OPT, oper-
ation time; EBL, estimated blood loss; IL, incision length; LHS, length of hospital stay; VAS, visual analog scale; OP, operation; POD, 
postoperative day.
a:Mann-Whitney test, b:Fisher’s exact test, c:repeated measures analysis of variance.
FIG. 1. Gross pathologic image of laparoendoscopic single-site 
surgery nephroureterectomy with bladder cuff excision. Final 
pathologic result: high-grade transitional cell carcinoma, pT3, 
located at the right lower ureter with a negative bladder cuff 
excision margin.
operative pain and shorter hospital stays. In our study, al-
though no significant differences in OPT, EBL, transfusion 
rates, VAS pain score, or LHS were found between the 
LESS and CL groups for all three surgery types, more com-
plications occurred in the LESS radical nephrectomy group 
than in the CL radical nephrectomy group. However, be-
cause most of the complications with LESS radical neph-
rectomy occurred in the early introductory period of the 
procedure, we expect that the complication rates with 
LESS and CL will cease to be significantly different as sur-
geons gain more experience. 
In the case of partial nephrectomy, more complications 
occurred with LESS (3/5) than with CL (0/16) in our study. 
Other studies of partial nephrectomy with LESS showed 
various complication rates. Irwin et al reported complica-
tions in 37.5% (3/8) of cases of partial nephrectomy with 
LESS [19]. Desai et al. [2] reported 1 complication among 
6 patients who underwent partial nephrectomy with 
LESS. Only five patients at our institution have undergone 
partial nephrectomy with LESS; therefore, we expect that 
the incidence of complications will decrease as our sur-
geons gain more experience. However, given the current 
level of experience with the LESS techniques, we suggest 
that partial nephrectomy with LESS be performed restric-
tively.
Some studies of nephroureterectomy with bladder cuff 
excision with LESS have shown it to be safe and feasible 
[20,21]. However, few studies have compared LESS with 
CL. In our studies, no statistically significant differences 
in perioperative outcomes were found between nephrour-
eterectomy with LESS and nephroureterectomy with CL, 
even though the VAS pain scores were higher in the LESS 
group than in the CL group until the second postoperative 
day. These higher VAS pain scores in the LESS group may 
have been related to longer OPTs in the LESS group, espe-
cially because of difficulties with bladder cuff excision and 
bladder repair. However, as surgeons gain more experi-
ence, these difficulties will be overcome. If surgery can be 
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conducted and completed through a single, small incision 
while remaining true to oncological principles and without 
serious complications (as occurred in our nephroureter-
ectomy cases with LESS), especially for extirpative cases, 
patients will undoubtedly benefit. Therefore, we suggest 
that nephroureterectomy with bladder cuff excision with 
LESS may be used for malignant cases, for which the bene-
fits of LESS could be maximized despite the small number 
of patients in our study.
There is no doubt that LESS is more technically challeng-
ing than CL. Thus, it may not share the broad applicability 
of CL for complex procedures, although this may change as 
the technique matures and with robotic innovations in 
LESS. Therefore, notwithstanding the major limitations 
of the current study, including the retrospective design and 
small number of patients, we suggest that LESS should be 
used selectively and mainly for radical nephrectomy and 
nephroureterectomy with bladder cuff excision, We also be-
lieve that LESS is a very attractive surgical technique, and 
the benefits of LESS could be maximized in cases requiring 
extirpative procedures.
A prospective randomized control trial remains the ideal 
way to assess new surgical innovations; however, it is diffi-
cult to use such an approach in actual patients in a clinical 
setting, as in robot-assisted laparoscopic prostatectomy 
versus open prostatectomy. Therefore, a practical, well-de-
signed multicenter observational study including more 
urologic surgeries would provide the necessary guidance 
to assess the proper role for LESS.
CONCLUSIONS
Perioperative outcomes for radical nephrectomy and neph-
roureterectomy with bladder cuff excision with LESS were 
not statistically different from those with the CL approach. 
Therefore, the use of LESS in these cases is expected to ex-
pand as surgeons gain more experience with this technique 
and as further technical advances in laparoscopic instru-
ments occur. However, partial nephrectomy with LESS 
should be performed restrictively considering the current 
level of surgical skills. 
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